Effect of phosphomonoesters, phosphodiesters, and phosphocreatine on glutamate uptake by synaptic vesicles.
L-Glutamate, a major excitatory amino acid, plays an important role in learning and memory. L-Glutamate uptake into synaptic vesicles is an ATP-dependent process. Exposure of neurons to high, sustained extracellular concentrations of glutamate results in excitotoxicity. Elevated levels of phosphomonoesters (PMEs), phosphodiesters (PDEs), and phosphocreatine (PCr) have been reported in Alzheimer disease (AD). In this article, the effects of selected PMEs, PDEs, and PCr on vesicular L-[3H]glutamate uptake into isolated bovine synaptic vesicles are investigated. D-myo-Inositol-1-monophosphate (I1P), D-myo-inositol-2-monophosphate (I2P), sn-glycero-3-phosphate, (alpha-GP) and PCr significantly stimulated L-[3H]glutamate uptake into synaptic vesicles. Phosphoethanolamine (PE), phosphocholine (PC), L-phosphoserine (L-PS) sn-glycero-3-phosphocholine (GPC), and sn-glycero-3-phosphoethanolamine (GPE) had little or no effect on vesicular L-glutamate uptake. These observations suggested that the vesicular uptake of glutamate can be regulated by endogenous PMEs and PCr. The mechanism of activation by I1P, I2P, and alpha-GP appears to be stimulation of Mg(2+)-ATPase activity. These effects on vesicular glutamate uptake may be important in diseases in which the levels of these metabolites are altered, as they are in AD.